REGULATION OF REACTION OF BLOOD
cause a pronounced increase in acidity would, when added to
blood or any solution buffered against acid, produce no appre-
ciable change in reaction. It is from this action in buffering
the shock, one might say, of the added acid that these sub-
stances derive their name. For example, when hydrochloric
acid is poured into a solution of sodium bicarbonate the very
weak carbonic acid, together with sodium chloride, a neutral
salt, is produced. Furthermore, the carbonic acid is volatile; it
escapes into the atmosphere. The result is that little change in
the reaction of the solution occurs, even though it has received
relatively large amounts of the strong acid. The sodium bi-
carbonate acts as a buffer. Thus:
CO*
/
HC1   +   NaHCO3    -    NaCl    +   H2CO8
Hydrochloric           Sodium                Sodium             Carbonic
acid               bicarbonate            Chloride                acid
The chief buffer of the plasma and tissue fluids is sodium bi-
carbonate. A fixed acid such as lactic, formed during muscu-
lar activity, reacts with the bicarbonate as shown in the follow-
ing equation.
CO2
/
HLA   +   NaHCOs   =   NaLA   +   H2CO3
Lactic                Sodium                 Sodium             Carbonic
acid              bicarbonate               lactate                 acid
The sodium bicarbonate of the plasma thus serves as a store
of alkali available for the protection of the body against poi-
soning with the acid products of metabolism. It is therefore
called the altytli reserve.
Other buffers of the blood are the plasma proteins (which
form proteinates), phosphates, and the hemoglobin within the
red cell. Hemoglobin is a weak acid; it is combined in the
red blood cells with alkali (potassium) to form potassium he-
moglobinate (KHb). This alkali acts to buffer carbonic acid
entering the Wood from the tissues. The contents of the erytlv
rocytes, however, are separated from the plasma by a semiper-